Introduction {#sec1-1}
============

Cervical cancer is a significant public health burden in most developing countries, where it is a major cause of mortality and morbidity among women.\[[@ref1]\] Despite the availability of free Papanicolaou (Pap) smear screening, cervical cancer is the second leading cause of cancer-related deaths among women in Jamaica.\[[@ref2]\] There is strong evidence that suggests that cervical cancer screening results in decreased mortality from this disease.\[[@ref3][@ref4][@ref5][@ref6]\] However, literature suggests that the uptake for cervical screening for Jamaican women remains low.\[[@ref7][@ref8][@ref9][@ref10]\] In fact, about 90% of Jamaican women who die from cervical cancer had never been screened.\[[@ref11]\]

According to the World Health Organization (WHO), the highest burden of cervical cancer occurs in developing nations, where there is a lack of effective screening programs and low uptake of Pap smear or pelvic examination (WHO).\[[@ref1]\] Countries in the Caribbean region with the highest cervical cancer mortality rates are Haiti (48.1 per 100,000), Barbados (16.5 per 100,000), and Jamaica (17.4 per 100,000).\[[@ref2]\] The mortality rate for cervical cancer in Jamaica is 6.6 times more than that for Caucasian females in the USA, and 2.8 times more than that for African-American females.\[[@ref9]\]

Cervical cancer is almost always caused by the human papillomavirus (HPV) infection.\[[@ref3][@ref12]\] There are many serotypes of the virus and many are spread by sexual transmission. While most HPV infections are transient and do not cause disease, persistent infections with certain "high risk" strains, such as HPV 16, 18, 31, 33, 34, 45, 52, and 58 are responsible for approximately 90% of all cervical cancer cases worldwide.\[[@ref3][@ref12][@ref13]\]

Although cervical cancer screening programs are free of charge and widely available in the Jamaican public health sector, HPV deoxyribonucleic acid (DNA) testing is currently only available through private health services.\[[@ref2]\] HPV prevalence studies conducted in Jamaica have found high HPV prevalence ranging from 54 to 87% and highest among women who were single, young (16-19 years), and had had more than three sexual partners in their lifetime.\[[@ref14][@ref15]\] Despite high prevalence rates of HPV infection among Jamaican women, Jamaica is currently one of a few Caribbean countries that does not have a national HPV vaccine immunization program.\[[@ref2]\]

Known risk factors for cervical cancer include early coital debut, large number of pregnancies, unprotected sex, multiple sex partners, partners with other concurrent partners, sexually-transmitted infections, use of oral contraceptives, family history of cervical cancer, smoking, and immunosuppression including human immunodeficiency virus (HIV) infection.\[[@ref16]\] Research shows that most Jamaican women have high risk factors for cervical cancer including high prevalence rates of sexually-transmitted infections including HPV,\[[@ref14][@ref15]\] early onset of sexual activities, high parity, inconsistent use of condoms, and partners with other concurrent partners.\[[@ref9][@ref10]\] Thus, it is crucial to increase the uptake of cervical cancer screening practices among these high risk women.

Cervical cancer can often be found early, and sometimes even prevented entirely, by having regular Pap smears. If detected early, cervical cancer is one of the most successfully treatable cancers.\[[@ref16]\] Evidence shows that early detection through cervical Pap smears has had a significant impact on the incidence and mortality associated with this cancer in many developed nations including the United States, United Kingdom, and Australia.\[[@ref3][@ref4][@ref5][@ref6]\] This success has been attributed to greater access to healthcare, increased uptake of cervical screening, and increased awareness of screening practices among women in these developed nations.\[[@ref3][@ref4][@ref5]\] On the other hand, screening activities in many developing nations including Jamaica have failed to reverse cervical cancer incidence and mortality due to low uptake and follow-up of screening.\[[@ref7][@ref8][@ref9][@ref10][@ref17][@ref18][@ref19][@ref20][@ref21]\]

Cervical cancer burden is projected to increase significantly in the Caribbean region in spite of the availability of Pap screening in most Caribbean countries.\[[@ref22]\] Prior research in Latin America and the Caribbean has shown several factors that are thought to affect the uptake of Pap tests. These factors include health system factors such as access to testing facilities and service delivery, and personal factors such as lower socioeconomic status, lack of knowledge about cervical cancer screening, low perceived risk of disease, fear of cervical cancer diagnosis, fear of pain, and embarrassment.\[[@ref7][@ref9][@ref10][@ref22][@ref23]\] A study by Bessler *et al*.,\[[@ref7]\] in Jamaica also found that annual visits to a healthcare provider and provider recommendation influenced uptake of cervical cancer screening.

The objectives of this study were to determine the prevalence of cervical cancer screening (Pap smear) and identify factors associated with the uptake of screening among women in the mostly rural parish of Portland, Jamaica. These findings could be used to inform public policy, develop and implement strategies to increase screening activities, thereby reducing incidence, morbidity, and mortality from the disease.

Materials and Methods {#sec1-2}
=====================

Study design and procedures {#sec2-1}
---------------------------

The Institutional Review Board of the University of Alabama at Birmingham, the Advisory Panel on Ethics and Medico-Legal Affairs in the Ministry of Health, Jamaica, and the North-East Regional Health Authority of Jamaica approved the study protocol prior to its implementation. A total of 403 women were enrolled, of which 252 were recruited from the community and 151 at health centers. No personal identifying information was collected in the anonymous questionnaire. All participants were given a full explanation of the methodology and purpose of the project and an assurance of confidentiality. No compensation was offered for participation.

A population survey study design was used. Participants completed an interviewer-administered questionnaire on knowledge, attitudes, and perceptions concerning cervical cancer and cervical cancer screening. The questionnaire was developed using the Health Belief Model as a guiding framework. The outcome variable of interest was a woman\'s history of having at least one lifetime Pap smear. Predictor variables of interest included:

Age,Education,Marital status,Parity,Average number of visits to a healthcare provider each year,Knowledge about cervical cancer screening,Risk factors for developing cervical cancer including history of smoking, sexually-transmitted infections, HPV diagnosis, age at coital debut, multiple lifetime partners, and oral contraceptive use, andBarriers to screening including fear, cost, transportation, and embarrassment.

The study was conducted in the parish of Portland in the northeastern part of the island from May through August of 2005. Potential participants were defined as women aged 19 years and older regardless of past Pap smear testing history. Participants were recruited from various health centers throughout the parish, as well as in the general community. Participants were recruited from the following centers: Buff Bay Community Hospital, Cascade, Chepstowe, Hope Bay, Smatt Road Clinic (Port Antonio Health Department), Fellowship, Fairy Hill, and Manchioneal, in addition to the community at large. Residents recruited in the community were from different venues throughout the parish such as stores, schools, and other public places.

Cervical cancer screening in Portland, Jamaica {#sec2-2}
----------------------------------------------

The standard test for early detection/prevention of cervical cancer in Jamaica is the Pap test. If performed routinely, it is highly effective at identifying changes in cervical cells that could later progress to cancer. Standard guidelines for Pap smear screening in Jamaica recommend that a woman be screened once per year beginning either at age 19 or after coital debut, depending on which event occurs first. If a woman has three consecutive normal smear results, screening frequency can be decreased to once every 3 years. Pap smear testing is not performed during pregnancy. Screening is routinely offered at a woman\'s 6-month postnatal visit. These recommendations are similar to the guidelines in many developed nations.

Healthcare in Portland, Jamaica is provided through both the private and public sectors. The Public Health Sector offers a variety of health services at little to no cost to the patient, whereas services are more costly in private facilities. There are a total of 16 functional public health centers throughout the parish. Seven of these centers are in the Western District, six in the Central District, and three in the East District. The largest facilities in terms of services offered and patients attending are the Port Antonio Health Department (Central District) and the Buff Bay Community Hospital (West District). One day each month is designated for Pap smear screening. Women may be screened during the remainder of the month if needed.

Statistical analysis {#sec2-3}
--------------------

Absolute and relative frequencies (N and %) were obtained for the distributions of the selected variables for the two groups: Those who reported ever having a Pap smear test and those who did not. The general association statistic was used to determine differences in the distributions of selected variables by the two groups. Trend was assessed with the Mantel-Haenszel chi-square test. Odds ratios (ORs) and 95% confidence intervals (CIs) were generated as measures of association for all variables by the two groups. Both crude and adjusted measures of association were generated for all variables. All ORs and CIs were calculated from logistic regression equations. Missing values were excluded from the analysis. The analysis was conducted with Statistical Analysis Software (SAS), version 9.3 (SAS Institute Inc, Cary, NC). All reported *P*-values are two-tailed.

Multivariate logistic regression {#sec2-4}
--------------------------------

### Ever had a pap smear {#sec3-1}

For the final adjusted model for Pap smear status \[[Table 1](#T1){ref-type="table"}\], all statistically significant variables from the primary analyses were entered into a logistic regression model. Backward stepwise logistic regression was performed. Variables with a statistical significance of *P* \< 0.05 were retained. Variables that appeared to work as confounders were also retained.

###### 

Crude and adjusted prevalence odds ratios (POR) with 95% confidence intervals (CIs) for the study population according to pap smear status (ever vs never had pap smear)

![](NAJMS-7-104-g001)

### Had pap within the last year {#sec3-2}

For the final adjusted model, all statistically significant variables from the primary analyses were entered into a logistic regression model. Backward stepwise logistic regression was performed. Variables with a statistical significance of *P* \< 0.05 were retained. Variables that appeared to work as confounders were also retained.

Results {#sec1-3}
=======

Sociodemographic characteristics {#sec2-5}
--------------------------------

The sociodemographic characteristics of the study population are shown in [Table 2](#T2){ref-type="table"}. Approximately 66% (265 out of 403) of the study population had a Pap smear and only 16% had a Pap test within the past year. There were significant differences (*P* \< 0.05) in the distribution of women by age. A little more than half (53%) of the women who had never had a Pap smear were in the youngest age group (19-29 years) compared to one-fifth of women (21%) who had ever had a Pap smear. More than three quarters (78%) of women had never had a Pap smear were single compared with 55% of women had ever had a Pap smear. There were also significant differences in the distributions of parity (*P* \< 0.05). A little less than one-half (44%) of the participants who had never had a Pap smear had no children compared with 13% who had a Pap smear. Slightly greater than one-half (56%) of the women were of lower socioeconomic status, earning between 0 and J\$2,500 weekly (US \$41.67 at the time of the study).

###### 

Sociodemographic characteristics of the study population according to pap smear screening status
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Knowledge, attitudes, and practices {#sec2-6}
-----------------------------------

[Table 3](#T3){ref-type="table"} shows knowledge, attitudes, and practices about cervical cancer and Pap smear screening. About 66% of the women who had ever received a Pap smear had visited a healthcare provider more than once per year compared with 54% of women who had never had a Pap smear (*P* = 0.05). Slightly more than one-fourth (28%) of women who had ever had a Pap smear had discussed cancer with their healthcare provider compared with 16% who had never had a Pap smear (*P* \< 0.05). A greater proportion of women who had ever had a Pap (95%) responded that a Pap smear test was necessary compared to 86% of women who had never had a Pap (*P* \< 0.05). Among women who had ever had a Pap smear, 91% reported that a Pap smear was "very important" compared with 79% of women who had never had a Pap smear (*P* \< 0.05). Compared with women who had never had a Pap smear (47%), a significantly greater proportion of women who had a Pap smear (68%) reported that "getting cancer or being ill" was a consequence of not having a Pap smear (*P* \< 0.05). More than one-third (37%) of the women who ever had a Pap smear reported that they knew a person with cervical cancer compared with 22% of women who never had a Pap smear (*P* \< 0.05).

###### 

Distribution of study population according to pap smear screening status by knowledge, attitudes, and practices
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Cervical cancer risk factors {#sec2-7}
----------------------------

With regard to risk factors for cervical cancer, there was a significant difference (*P* \< 0.05) in the distributions of women who reported having sex at a young age and having multiple sex partners \[[Table 4](#T4){ref-type="table"}\]. Almost one-third (30%) of the women who had never had a Pap (30%) reported that they had sex before age 16 compared to 19% of women who had ever had a Pap smear (*P* \< 0.05). A significantly greater proportion of women who had ever had a Pap (63%) responded that they had multiple lifetime sex partners compared to one-half (50%) of women who had never had a Pap (*P* \< 0.05). There were no significant differences in the distributions of other cervical cancer risk factor categories. However, about one-third (31%) of the sample reported that they had partners with other concurrent partners, 23% used oral contraceptives, 6% had a history of sexually-transmitted infections, and 5% smoked.

###### 

Distribution of study population according to pap smear status and cervical cancer risk factors
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Perceived barriers {#sec2-8}
------------------

Logistic regression analysis revealed that women who reported that they did not know where to go for a Pap smear test were 85% less likely to have ever had a Pap smear (95% CI: 0.04, 0.52). [Table 5](#T5){ref-type="table"} shows significant differences in the distributions of women who revealed that they feared the Pap test and needed more adequate information (*P* \< 0.05). A greater proportion of the women who had never had a Pap smear reported that they feared the Pap test (47%), and that they needed more adequate information (47%). About 37% of the total study population reported that they needed more time with their health provider and 35% reported that they feared their health provider would find cervical cancer as the result of a Pap smear.

###### 

Distribution of study population according to pap smear screening status and perceived barriers to screening
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In the final model \[[Table 1](#T1){ref-type="table"}\], women in the 30-39 years age group were almost three times more likely to have ever had a Pap smear compared to women in the youngest age group (19-29 years;95% CI: 1.41, 5.65). Women who were 40-49 years of age were 6.2 times more likely to have ever had a Pap smear compared to women in the 19-29 years age group (95% CI: 2.65, 14.94). Compared to the youngest age group (19-29 years), women 50 years and older were 4.5 times more likely to have had a Pap smear (95% CI: 1.89, 10.89).

Compared to single women, married women were two times more likely to have had a Pap smear (95% CI: 1.13, 3.73). Parity was also found to be associated with the uptake of Pap smear, as women with one child (OR: 4.57, 95% CI: 1.90, 10.99, *P* 0.5) and those with two children (OR: 2.39, 95% CI: 1.09, 5.20, *P* 0.5) were more likely to have ever had a Pap smear compared to women who did not have any children. Women who had early coital debut (sex before age 16) were 2.4 times more likely to have ever had a Pap smear compared to women who had sex after age 16 (95% CI: 1.37, 4.98).

Women who discussed cancer with their health providers were two times more likely to have ever had a Pap smear (95% CI: 1.09, 3.94). Compared with women who reported that "getting cancer or being ill" was consequence of not having a Pap smear, those who reported that there were "no consequences" of not having a Pap smear were 60% less likely to have ever had a Pap smear (95% CI: 0.17, 0.93).

Women who earned more than J\$3,500 (US\$58) weekly were three times more likely to have been screened for cervical cancer in the last year compared to women who earned J\$0-2,500 (US\$42) weekly (95% CI: 1.42, 6.39). Women who knew a person with cervical cancer were also more likely to have been screened for cervical cancer in the last year (prevalence odds ratio (POR): 2.53, 95% CI: 1.79, 7.03).

Discussion {#sec1-4}
==========

About two-thirds (66%) of women in this study had been screened for cervical cancer, with 16% screened within the past year. This finding from the parish of Portland concurs with national data which showed that about one-third (34%) of females in Jamaica had never had a Pap smear.\[[@ref24]\] This suboptimal uptake of cervical cancer screening is worrisome since the Caribbean has one of the highest cervical cancer rates and the Jamaican Ministry of Health provides Pap screenings for free or little cost.\[[@ref2]\]

Some of the barriers to screening among the study population included lack of information (47%), fear of Pap test (47%), needing more time with health provider (41%), and fear of Pap test results (37%). These barriers to cervical cancer screening have also been documented in other studies done in Jamaica and other developing countries.\[[@ref7][@ref17][@ref18][@ref19][@ref20][@ref21][@ref25][@ref26]\] Certainly, there is a need to address these internal and health system barriers in order to increase the uptake of cervical cancer screening in Jamaica and other developing nations. Multipronged approaches including improving patient-provider communication and dispelling misconceptions and fears about Pap smear should be employed. Additionally, health systems should make Pap tests more accessible and available.

This study also found that not knowing where to go for cervical cancer screening was negatively associated with ever having a Pap smear. This observation is in accordance with other studies,\[[@ref25][@ref27]\] and suggests that more information about the benefits as well as locations for Pap tests may need to be disseminated among women in this region. Additionally, health system changes are needed to integrate cervical cancer screening into primary health services in order to increase awareness of this invaluable preventive measure. Consequently, increased awareness of screening activities and locations will provide Jamaican women with more opportunities to participate in early detection activities.

In accordance with similar studies,\[[@ref7][@ref10][@ref25][@ref26][@ref28][@ref29]\] our study found age to be a significant factor in the uptake of cervical cancer screening. This study found that women in the youngest age group (19-29 years) were less likely to have ever had a Pap smear compared with women in the older age groups. The underuse of screening among the youngest age group might not pose a significant public health concern as they are less likely to develop cervical cancer compared to older women (aged 30-50 years).\[[@ref30][@ref31]\] However, it is essential to target this age group as most are sexually active. Given the high rates of infection with both high- and low-risk HPV genotypes among Jamaican women,\[[@ref14][@ref15]\] coupled with early coital debut and sexual risk behaviors,\[[@ref9][@ref10]\] there is a need to increase cervical cancer screening among these women.

Compared with married women, single women in this study were much less likely to have ever had a Pap smear. Marital status has been found to be a significant predicator of uptake of cervical cancer screening in other studies.\[[@ref18][@ref25][@ref26][@ref29][@ref31][@ref32][@ref33][@ref34]\] On one hand, spousal support has been found to be positively associated with cervical cancer screening.\[[@ref18][@ref26][@ref29][@ref31]\] For instance, studies that assessed cervical screening uptake among women in Malaysia\[[@ref29]\] and Tanzania\[[@ref18]\] found that women who received social support from their husbands were more likely to attend cervical screening. On the other hand, spouses have been found to hinder cervical cancer screening.\[[@ref17][@ref30][@ref32]\] Women in Zimbabwe\[[@ref17]\] and Kenya\[[@ref30]\] reported that they did not seek cervical screening services because their husbands did not permit them. Therefore, effective interventions need to engage the community including men in promoting awareness of cervical cancer and prevention practices.

As anticipated, healthcare utilization among the study population was associated with uptake of cervical cancer screening. In accordance with a study by Bessler *et al*.,\[[@ref7]\] this study found that Jamaican women who visited a health provider more than once per year were more likely to have ever had a Pap smear compared with women who did not. Conversely, lack of healthcare access has been attributed to low uptake of Pap screening.\[[@ref17][@ref32][@ref35][@ref36][@ref37][@ref38]\] For instance, a study among underserved Hispanic and African-American women in the United States found that women who did not have medical coverage were less likely to have been screened.\[[@ref37]\] Therefore, it is crucial to increase access to healthcare in order to ensure cervical cancer screening.

Receiving relevant information regarding cervical cancer and Pap smear recommendation from health providers has been shown to positively affect initial receipt of a Pap smear.\[[@ref7][@ref28][@ref29][@ref36]\] This study found that women who discussed cancer with their health provider were two times more likely to have ever had a Pap smear. This observation might be due to the fact that these women are more responsive to providers who educate them about the disease and preventive measures. In addition to encouraging women to get Pap smears, these discussions are an excellent opportunity to address misconceptions or fears about the procedure.

This study also found that attitudes regarding consequences of not receiving a Pap smear were associated with screening uptake. Women who reported that there were "no consequences" of not having a Pap smear were less likely to have ever been screened. Given the increasing rates of morbidity and mortality due to cervical cancer among Jamaican women,\[[@ref22][@ref23]\] coupled with enormous cost of acute and supportive care for late-stage cervical cancer,\[[@ref7]\] surely, not having a Pap test has dire consequences. Hence, there is a need to educate Jamaican women about the consequences of not having a Pap test. These messages should not scare women, but change their knowledge and attitudes about this preventive practice. Consequently, this could affect their decision to undergo Pap tests in the future and share the information with others.\[[@ref19]\]

Studies have shown that peer support plays a crucial role in the uptake of cervical cancer screening.\[[@ref27][@ref39][@ref40]\] In this study, we found that women who knew a person with cervical cancer were more likely to have been screened in the past year. This finding can be explained by greater access to information about the disease and preventive measures from individuals with cervical cancer. Other studies,\[[@ref29][@ref40]\] have also shown that women who knew a person who had a Pap test were more likely to have been screened. Therefore, screening programs should promote peer support in order to increase knowledge and uptake of cervical cancer screening.

This study also found a strong association between parity and the uptake of cervical cancer screening. Women with children were more likely to have ever been screened compared to those who did not have any offspring. This finding is reassuring since multiparity has been found to be associated with increased risk of cervical dysplasia and cancer.\[[@ref16]\] The high chances of cervical cancer screening among women with children might be explained by greater interaction between healthcare providers and women who attend maternal and health clinics. Consequently, women with children have more opportunities to gain awareness of cervical cancer and screening through their more frequent contact with health providers.\[[@ref26][@ref29][@ref31][@ref37]\] Additionally, these women may be more responsive to reproductive healthcare due to their experience with obstetric or gynecological care.\[[@ref26][@ref31]\]

This study had several limitations. All participants were recruited from the parish of Portland in Jamaica. Thus, these findings may not be representative of the whole nation. Additionally, this study was limited by its cross-sectional design, use of self-report, and convenience sampling. Furthermore, there is a possibility of recall and social desirability biases due to the sensitive nature of this study. Despite these limitations, our findings have implications for healthcare services to ensure increased uptake of cervical cancer screening and dispel misconceptions about the Pap test.

Conclusion {#sec1-5}
==========

This study is one of a few studies,\[[@ref7][@ref9][@ref10]\] that has attempted to determine factors associated with the uptake of cervical cancer screening among Jamaican women. Our study findings give insight regarding suboptimal uptake of cervical cancer screening that can be addressed through multipronged approaches.

First, interventions should address misconceptions and fears about cervical cancer screening activities. These interventions should also identify and support conditions that encourage women\'s use of reproductive health services, thereby reducing the incidence and mortality rates from cervical cancer. Second, health system changes are needed and should include training health providers to:

Improve service delivery,Improve accessibility andUnderstand and address patient concerns.

Third, policy makers should consider integrating cervical cancer screening activities with primary health services and accord the disease the same priorities as those of HIV and childhood immunizations.
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